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Abstract
Background: Family caregivers play an important role in pro-
viding long-term care for people with diabetes mellitus because it
is a chronic disease that requires critical attention. This increases
the burden of family caregivers which affects the health status of
people with this disease. Therefore, the aim of this study is to
determine the correlation between the burden of family caregivers
and the health status of people with diabetes mellitus. 
Design and methods: This is an analytic observational study
which was carried out in the work area of public health centers in
Malang City using a cross-sectional design approach. The subjects
used were 327 people with diabetes mellitus and their families
were selected using the cluster sampling technique. Data collec-
tion was carried out using demographic data instruments, Zarit
Burden Interview (ZBI) questionnaire to measure the burden of
family caregivers and the SF 12 questionnaire to measure the
health status of people with diabetes mellitus. 
Results: The results of the Spermank-Rank statistical test
showed that there was a negative relationship between the burden
of family caregivers and the health status of people with diabetes
mellitus (p-value 0.000 and coefficient value of -0.333).
Conclusions: It was concluded that the lesser the burden on
family caregivers, the better the health status of people with dia-
betes mellitus. Therefore, interventions are needed to reduce the
burden of family caregiver and improve the health status of
patients with diabetes mellitus.
Introduction
Approximately 415 million people worldwide suffered from
diabetes in 2015 and it later increased to 463 million in 2019. It
was estimated that the number of people suffering from diabetes
mellitus would increase to 578 million by 2030 and 700 million by
2045.1 Furthermore, Indonesia was ranked sixth position for DM
patients in the word with a total number of 10.3 million in 2017.2
Diabetes mellitus (DM) is a chronic degenerative and non-
communicable diseases caused by abnormal insulin secretion and
characterized by high blood sugar levels in the body.2 Being a
chronic disease, diabetes requires long-term treatment and it's suf-
ferers need some changes in their lifestyle, such as adjusting their
diet intake, taking medications and exercising regularly. DM
patients experience dependence on others because of their
decreased mental and physical functions. Therefore, they need to
get support from family members in order to carry out their activ-
ities that are useful in controlling their blood sugar levels.3
The family can act as a family caregiver to help people with
T2DM manage their diseases.4 A Family caregiver is a family
member that provides primary care or help to meet the needs of
sick family members. It could be a relative, spouse, adult child,
friend, or neighbors that has a personal relationship with the fam-
ily. Furthermore, they are also individuals that provides various
unpaid assistance to someone either suffering from a chronic or
debilitated condition, or has limitations in their physical, mental,
or cognitive functioning.5
A family caregiver is someone that is responsible for provid-
ing physical, emotional, and financial supports to family members
that are unable to take care of themselves due to illness, injury or
disability.6 Caregiving is not a new role in the family because peo-
ple have always provided emotional, physical, and financial sup-
port to family members and others that they are close to. What has
changed in the past three decades is the number of individuals that
take on this role, the duration and intensity of the care provided,
and the complexity of the care delivered.6 The role or duty of fam-
ily caregivers include assisting in personal care and mobility, per-
forming caring tasks, performing household duties and solving
financial problems. The number of tasks that family caregivers
need to perform creates a feeling of burden for them, which is
commonly referred to as the caregiver burden.7
The high burden of family caregivers makes them susceptible
to physical and mental health problems such as sleep difficulties,
insomnia, pain, headaches, chest pain and depression.8 It was stat-
ed in a research that 66.7% and 22.5% of family caregivers expe-
rience both an objective subjective family burdens when caring
for DM patients. Most family members are heavily burdened in
caring for DM sufferers due to difficulties in performing long-
term home care. Excessive stress, duties and responsibilities expe-
rienced by caregivers have a negative impact on DM patients. This
is because the stress experienced could be an obstacle in perform-
ing their roles as caregivers thereby having a negative impact on
Significance for public health
Families are regarded as the smallest unit of the society consisting of the head and several other people that live together and are dependent on each other.
Family members with diabetes mellitus require long-term care and therefore require the assistance of a family caregiver at home. The burden of family care-
givers and the health status of people with this diabetes diseases have an impact on morbidity, mortality and the degree of public health. This study contains
the basic data of policy made for public health services to improve public health status, especially for people with diabetes mellitus and their family.
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the health status of people with this disease.9 The quality of peo-
ple’s life could be used in determining their health status.10
Furthermore, the Health-related quality of life (HRQoL) is one of
the most widely measured treatment outcomes to self-assess the
effects of the management of chronic disease on health. It also
used to monitor the physical, psychological and social aspects of
personal health that is influenced by an individual expectations,
beliefs, perceptions and experiences.11 However, for chronic dia-
betes patients, a complete cure would not be achieved.12 Clinical
measures could be used to provide a good estimate of disease con-
trol, however the ultimate aim of managing diabetes is preventing
the patient’s QOL from getting worse.12 The health status of DM
patients need to be measured, because it is the main goal in the
treatment of chronic incurable diseases.13 The aim of this study is
to determine the relationship between the burden of family care-
givers and the health status of people with diabetes mellitus in
Malang City.
Design and Methods
This is a quantitative study that made use of observational ana-
lytic methods using a cross-sectional design. The population were
1787 diabetes mellitus patients and their family caregivers. The
cluster random sampling method was used in collecting data from
327 people with diabetes mellitus and their family caregiver in all
of the Public Health Centers in Malang City. The family caregiver
inclusion criteria were those that live in the same houses with dia-
betes mellitus patients, more than 17 years old, could read and
write, and understands the Indonesian language. Furthermore, the
inclusion criteria for people with diabetes mellitus were those that
could read and write, understands the Indonesian language, lives in
the same houses with family caregivers, and registered at the pub-
lic health center as those undergoing outpatient care. Data was col-
lected from January to March 2020 using demographic data instru-
ments, Zarit Burden Interview (ZBI) questionnaires to measure the
burden of family caregivers and the SF 12 questionnaire to meas-
ure the health status of DM patients. This study got ethical
approval from the Health Ethic Committee, Faculty of Medicine,
Universitas Brawijaya with ethical clearance number
06/EC/KEPK/01/2020. The participants were given an informed
consent before participating in this study.
Results and discussions
The results showed that the demographic characteristics of
family caregivers were mostly less than 45 years (48.3%), had high
school education (48.6%), self-employed/private occupation
(57.5%), and relationships with DM sufferers that are children
(47.1%). It was found that patients with diabetes mellitus based on
the demographic characteristics in this study were mostly 45-65
years old (63.3%), females (80.4%), had elementary level educa-
tion (51.7%), and not working (68.8%). The demographic charac-
teristics of DM clients are shown in Table 1. 
The burdens of family caregivers were mostly in the little-no
burden category (91.4%), and none of the respondent experienced
any burden in the heavy category. Each domain of the burden of
family caregivers showed that the physical burden and family rela-
tionships with patients with a value of 97.2% were placed in the
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Table 1. Characteristics of family caregivers and people with diabetes mellitus.
Demographic characteristics Family caregivers People with diabetes mellitus
                                                                          n                                      %                                                 n                                           %
Age
         <45 years old                                                            158                                             48.3%                                                            7                                                      2.1%
         45-65 years old                                                          123                                             37.6%                                                          207                                                   63.3%
         >65 years old                                                             46                                              14.1%                                                          113                                                   34.6%
Gender
         Male                                                                            168                                             51.4%                                                           64                                                    19.6%
         Female                                                                        159                                             48.6%                                                          263                                                   80.4%
Last education                                                                                                                                                                                              
         No school                                                                     1                                                0.3%                                                             2                                                      0.6%
         Elementary school                                                    71                                              21.7%                                                          169                                                   51.7%
         Middle school                                                            54                                              16.5%                                                           76                                                    23.2%
         Senior high school                                                   159                                             48.6%                                                           65                                                    19,9%
         Undergraduate or postgraduate                           42                                              12.8%                                                           15                                                     4.6%
Occupation
         Not employed                                                           120                                             36.7%                                                          225                                                   68.8%
         Labor                                                                             9                                                2.8%                                                             3                                                      0.9%
         Farmers                                                                        1                                                0.3%                                                             0                                                        0%
         Civil servants                                                               7                                                2,1%                                                             3                                                      0.9%
         Army / police                                                               2                                                0.6%                                                             1                                                      0.3%
         Others                                                                        188                                             57.5%                                                           95                                                    29.1%
Relationship 
         Husband and wife                                                    153                                             46.8%                                                                                                                         
         Child                                                                            154                                             47.1%                                                                                                                         
         Son in law                                                                    3                                                0.9%                                                                                                                          
         Sister                                                                            6                                                1.8%                                                                                                                          
         Niece                                                                             1                                                0.3%                                                                                                                          
         Grandchild                                                                   9                                                2.8%                                                                                                                          
         Mother                                                                          1                                                0.3%                                                                                                                          










low category. Furthermore, the economic burden had a low value
of 99.4%. All the respondents were placed in the low category in
the social burden domain, and 99.7% in the emotional burden
domain (Table 2).
The health status of people with DM were mostly in the good
health status category (90.8%). Each domain of health status, on
the physical dimensions consisting of physical function and role,
body pain and general health perception mostly had values in the
good category of the physical function domain (94.8%) (Table 3).
Furthermore, the not good category of physical dimensions had the
highest value in the domain of public health perception. The men-
tal dimensions consist of emotional roles, vitality, mental well-
being and social functions and had values in the good category of
the mental welfare domain (98.8%), while the not good category of
the mental dimension had the highest value in the vitality domain
(29.7%).
Table 4 showed the majority of family caregivers in the no-lit-
tle burden category and people with DM that had good health sta-
tus (85.3%). Furthermore, 6.1% of family caregivers were in the
no-little burden category in conjunction with people suffering from
DM that had poor health status. The Spearman-Rank test results
found a correlation between the burden of caregivers and the health
status of people with diabetes mellitus (p=0.000). Based on the
results of the statistical tests, a coefficient value -0.333 was
obtained which means that the lesser the burden on family care-
givers, the better the health status of people with diabetes mellitus
and vice versa with moderate correlation (Table 5).
The results showed that 91.4% of family caregivers were in the
no-little burden category. Furthermore, the burden of family care-
givers is influenced by several factors such as age, sex, education
level and job.5 The family caregivers in this study were mostly less
than 45 years old of which at that age they still have a strong
physic and are capable of regulating their emotions in order for
them to perform their duties well. The majority of respondents
were males with low burdens because men have an aggressive
nature and tend to be rational compared to women. This supported
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Table 2. Domain of family caregiver burden.
Domain                               Low                                               High
                                                                     n                                              %                                              n                                           %
Objective burden
      Physical                                                                   318                                                       97.2%                                                        9                                                      2.8%
      Economy                                                                 325                                                       99.4%                                                        2                                                      0.6%
      Social                                                                       327                                                       100%                                                        0                                                         %
      Relationship with patients                                 318                                                       97.2%                                                        9                                                      2.8%
Subjective burden
      Emotional                                                               326                                                       99.7%                                                        1                                                      0.3%
Table 3. Domain of health status of people with diabetes mellitus.
Domain                                 Low                                              High
                                                                       n                                             %                                              n                                           %
Physical dimension
      Physical function                                                     310                                                     94.8%                                                       17                                                     5.2%
      Physical role                                                            279                                                     85.3%                                                       48                                                    14.7%
      Body pain                                                                  296                                                     90.5%                                                       31                                                     9.5%
      General perception                                                182                                                     55.7%                                                      145                                                   43.3%
Mental dimension
      Emotional role                                                        301                                                      92%                                                        26                                                       8%
      Vitality                                                                        230                                                     70.3%                                                       97                                                    29.7%
      Mental wellness                                                      323                                                     98.8%                                                        4                                                      1.2%
      Social function                                                        321                                                     98.2%                                                        6                                                        1.8
Table 4. Cross-tabulation of the burden of family caregivers and the health status of diabetes mellitus patients.
Cross-tabulation                                                                                        Health status of people with diabetes mellitus
                                                                                      Good                  Not good
                                                                                                                              n                            %                           n                          %
Family caregiver burden                    No-little burden                                                                    279                               85.3 %                               20                              6.1%
                                                                Mild to moderate burden                                                    18                                 5.5%                                10                              3.1%
Table 5. Correlation analysis between the burden of family caregivers and the health status of diabetes mellitus patients.
Variable                                                                          p-value                               Correlation coefficient                        Interpretation
Family caregiver burden-health status                                                0.000                                                               -0.333                                              Moderate correlation










by study in Nigerian that caregivers of patients with Type 2 dia-
betes mellitus experience burden and psychological distress asso-
ciated with caregiving, especially female caregivers and those tak-
ing care of those taking care of patients with complications.14 In
addition, the level of education also affects the burden of care-
givers. This is because it determines their workload when caring
for sick family member. Caregivers who were less educated and
caring for patients with more recent illness appeared relatively vul-
nerable.15
The burden of caregivers is divided into two, namely objective
and subjective. The objective load consists of physical, economic,
social burdens, and family relationship with the patient. While the
subjective consists of only emotional burden.16,17 Physical burden
seen from the caregiver’s health becomes disrupted when caring
for family member with DM. Furthermore, 97.2% of the family
caregivers had a physical burden in low category. This is because
48.3% of family caregivers that are less than 45 years still carry out
daily activities independently. Economic burden is defined as
financial problems faced by family caregivers when caring for
people with DM. 99.4% of family caregivers experienced econom-
ic burdens in the low category because 57.5% of them work as pri-
vate entrepreneurs. Social burden is defined as the issue on
whether family caregivers do not have time to interact with friends
or neighbors such as attending social gathering or other activities.
All the family caregivers had low social burden when caring for
family member with DM and were still actively participating in
social activities or going out with friends. This is because their
family members suffering from DM had no complications and did
not require excessive supervision. 
Family relationships with members suffering from DM is
mainly based on whether they are able or unable to provide better
care for them. Family plays a major role in the management of dia-
betes. Family members can actively support and care for patients
with diabetes.18 Their supportive behaviors are perceived by their
family members diagnosed with T1DM, but there has been no opti-
mal association with disease control. However, the involvement of
the family can aid in decreasing possible complications of the dis-
ease by intervening in critical situations.19
Furthermore, 44.3% of family caregiver stated that they are
able to provide better care for family members with DM and also
stated that it is an obligation whenever their family members need
more help.4 Emotional burden is defined as the problems faced by
family caregivers when caring for family members with DM and
they include stress, anger, and fear. Furthermore, 99.7% of the
family caregivers experienced emotional burden in the low catego-
ry, and 68.6% had feelings of fear for the future of family member
with DM, because it is an incurable disease and has various com-
plications when not properly controlled. This result is different
from several journals which stated that 34.1% and 31.8% of family
members with DM that were placed in the low category experi-
enced both subjective and objective burdens.20 The results of the
journal research obtained from the analysis of the family burden of
patients with type 2 DM stated that 66.7% experienced objective
burdens in the heavy category, while 70.6% experienced subjective
burdens in the moderate category.21
Recent studies have shown that most people with DM have
good health status. However, some factors that may affect their
health status include sex, age, education, length of suffering, and
occupation. Aging makes it difficult to control blood sugar levels
because of the decline in the function of body organs. Female DM
patients are more common than men because women experience
menopause, therefore the estrogen and progesterone hormones
make the cells respond to insulin. The health status of people with
DM could be improved depending on their high level of
education.22 In addition, suffering from DM for a long period of
time could also affect the health status and anxiety levels of an
individual.23 Apart from these factors, the health status of people
with DM could also be seen from their blood sugar levels.
Therefore, patients need to maintain their blood sugar levels, espe-
cially when is within the normal score (<200 mg/dL) in order to
avoid complications.
The health status of an individual consists of physical and
mental dimensions. The physical dimensions consist of physical
functions and roles, body pain, general health perception, while the
mental dimensions consist of emotional roles, vitality, mental well-
being and social functions. The physical function is seen when per-
forming light activities such as leisure walking and climbing stairs
whether it is limited or not; 94.8% of people with DM had physical
functions in the good category. Furthermore, the physical roles are
seen when carrying out a work that could either be completed on
time or not, and 85.3% of people with DM had physical functions
in the good category. Body pains are usually felt when carrying out
daily activities, and 90.5% of people with DM that had body pains
were in the good category. General health perception is seen from
current situations, and 55.7% of people with DM with this function
were placed in the good category.24
Mental dimensions consist of emotional roles, vitality, mental
well-being and social functions. The emotional roles are seen from
feelings of anxiety, sadness or distress influence activity, and 92%
of people with DM that had emotional roles were placed in the
good category. Vitality is seen from whether DM sufferers feel that
they have a lot of energy. Furthermore, 70.3% of DM sufferers that
had vitality were placed in the good category. Mental well-being is
seen from whether DM sufferers either feel calm or hopeless, and
98.8% that had mental well-being were placed in the good catego-
ry. Social functions are seen from activities such as visiting friends
and neighbors, and 98.2% of people with DM had social functions
in the good categories.
Majority of the family caregiver did not have values in no-little
burden category, while health status of people with DM were
placed in the good category. The results showed that there was a
negative relationship between the burdens of family caregivers and
the health status of people with DM. This means that the lesser the
burden on family caregivers, the better the health status of people
with diabetes mellitus. It also proves that the role of caregivers
does not fully affect the health status of DM sufferers. The health
status of people with DM is seen from their blood sugar levels, and
when its above the normal level or >200 mg/dL it is regarded not
favorable. With proper management of DM, blood sugar levels
could be controlled by its sufferers and this include maintaining
dietary patterns, performing regular physical activities, searching
for information about DM and diligently controlling their blood
sugar levels and taking medication regularly.25
The results on physical dimensions had sub-components
including 43.4% physical function, 93.3% physical role, 36.7%
body pain and 60% general health perception, and they all had
unfavorable categories. The physical role had the highest score in
the unfavorable category on the physical dimension. Furthermore,
56.7% of the DM patients with ages greater than 65 years could not
finish their work on time because they have entered the elderly
phase. This phase is characterized by a decrease in physical health
which results in DM sufferers becoming tired easily and not com-
pleting their work on time.
Mental dimensions have sub-components which include
66.7% emotional role, 43.3% vitality, 13.3% mental well-being,
and 20% social function. Emotional role had the highest score in
the unfavorable category whereby the feeling of anxiety/sadness
made the DM sufferers not to complete their work. This is because
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56.7% of them were above 65 years old and have entered the eld-
erly phase where they experience changes physically, and psycho-
logically. Adherence to consuming drugs is one of the efforts to
control blood glucose level or complications that may result. The
success of treating DM apart from using medical procedures such
as drug administration is also influenced by diet and exercise pat-
terns to maintain physical fitness. These results are in line with
other researches. Furthermore, 41.5% of people with DM have
normal blood sugar levels that is greater than 160 mg/dL with
adherence to taking medications.24
In the elderly phase there is a decrease in muscle tone, result-
ing in the elderly easily fatigued, therefore it is necessary to utilize
program activities. Furthermore, chronic disease control program
at the health center consists of joint exercise, counseling and blood
sugar control which is very necessary for people with DM. This is
in line with other research whereby 50.9% of DM patients diligent-
ly carried out exercises and had normal blood sugar levels <160
mg/dL16. Regular exercise is very good in regulating blood glu-
cose level, losing weight and also increase HDL cholesterol
levels.20 Diabetes exercise should be carried out by DM patients,
because it improves all organs of the human body.
Families that render care to their relations suffering from DM
stated that they do not feel burdened when carrying out their duties
as caregivers because they consider caring for one another as a
family task. Families remain active in their social activities with
other communities such as social gatherings and treating DM suf-
ferers does not affect this. The burden felt by each caregiver is dif-
ferent because it is influenced by their various perceptions.
Furthermore, playing the role of a family caregiver could have a
positive or negative impact. Positive influences that arise include
being able to improve relationships with sufferers, increasing sense
of responsibility, and sharing love and support with them. These
results are in line with other studies that found that being a care-
giver also increases their personal development and self-esteem.
The burden of a family caregiver increases the susceptibility of
physical and mental health problems such as sleep difficulties,
insomnia, pain, headaches, chest pain and depression.5 Caregiver
stress was negatively associated with physical and mental health.
Physical health was positively associated with family/community
connectedness and mental health was positively associated with
both family support and connectedness.26 The number of tasks and
responsibilities, pressure and stress experienced by caregivers in
caring for people with DM would have a negative impact on the
patients, because stress experienced can be an obstacle in perform-
ing the role of a family caregiver and will have an impact on the
health status of DM sufferers.8
Conclusions
It was concluded that a negative and moderate correlation exist
between the burden of family caregivers and the health status of
people with DM that means the lesser the burden on family care-
givers, the better the health status of people with diabetes mellitus.
Therefore, interventions are needed to reduce the burden of family
caregiver and improve the health status of patients with diabetes
mellitus.
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